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Japanese Unexamined Patent Publication (Kokai) No. 61-296069 

Title of the Invention: AQUEOUS DENSE DYE SOLUTION COMPOSITION 

Publication Date: December 26, 1986 

Patent Application No. 60-136871 

Filing Date: June 25, 1985 

Applicant: K.K. Nippon Kagaku Kogyosho 

Claim: 

A stable aqueous dense solution composition containing 
a brown dye expressed by the following general formula and 
water-soluble polyalkylene glycol: 

^S) N-N^-N=N^Q- (BO*X) n 

m 2 NH 2 NH 2 NH 2 ^ 

{where X is independently Li, ~NH 2 (CH 2 CH 2 OH) 2 or 
-NH (CH 2 CH 2 OH) 3 , and n is a number of 1 or 2) . 

Detailed Description of the Invention: 

This invention relates to a novel, stable and dense 
aqueous solution composition of a brown tetraquisazo dye 
expressed by the following general formula 

NB 2 \&2 NH 2 NB2 (j) 

(where X is independently Li, -NH 2 (C 2 H 4 OH) 2 or 
-NH (CH 2 CH 2 OH) 3, and n is a number of 1 or 2) . 

Brown tetraquisazo dye expressed by the following general 
formula (II) has been put into practical use and has been put 
commercially on the market in the powder form in which it is 
finely pulverized into powder of a sodium salt and at times, 
in the form of a mixture with a suitable diluent and adjuvant 
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added thereto* However,- it is well known that these powder dyes 
have various problems in the operation environment, operation 
efficiency and quality management of dyed products : 



Therefore, there have been strong demands for dense and stable 
aqueous solution compositions from the paper-making industry 
and the dye industry as users* 

In contrast to such demands, this prior art dye in the 
sodium salt form has only a low concentration, that is, about 
2% at 25°C. Moreover, this dye is not free from the problems 
of the easy change over time, precipitation of impurities and 
discoloration, and means for solving these problems have not 
yet been discovered. 

It is therefore a main object of the present invention 
to provide a high concentration and stable brown dye aqueous 
solution composition that can completely solve the problems 
described above. 

As a result of studies, the inventors of the present 
invention have discovered that when the acid radical forming 
the brown tetraquisazo dye of the general formula (I) is 
constituted by a lithium salt, a diethanolamine salt or a 
triethanolamine salt, hydrophi 1 icity and solubility can be 
improved to about 20% (Li salt) to about 40% (diethanolamine 
salt) at 25°C, for example, and furthermore, when 1 to 40% by 
weight of water-soluble polyalkylene glycol is added to the 
whole composition (dye + water + polyalkylene glycol), 
stability can be perticularly improved. 

, According to the present invention, it is possible to 
obtain a high concentration and extremely stable aqueous 




NH 2 NH 2 NH 2 HHj 



;S0s) n 



U) 



(where n has the same meaning as described above) . 
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solution composition of a brown tetraquisazo dye that is 
entirely different from the prior art products and contains 10 
to 40% of pure dye component per total composition weight. 

The brown tetraquisazo dye used as the dye component in 
the novel dense aqueous solution of the present invention can 
be produced by the method per se known in the art. 

For example, it is most advantageous to form a diazonium 
salt by diazonization of C.I. Basic Brown 1 with 
naphthylamine-monosulfonic acid such as l-aminonaphthalene-3, 
-4 or -5-sulfonic acid, 2-aminonaphthalene-l-, -3-. -5-, -6-, 
-7- or -8-sulfonic acid, and naphthylamine-disul f onic acid such 
as l-aminonaphthalene-4, 6-or -4,7- or -5-7-disulf onic acid, 
2-aminonaphthalene-3, 6-, -3,7-, -4,7-, -5,7-, -4,8- and 
-6, 8-disulf onic acid by a known method, then to couple the 
diazonium salt at a molar ratio of about 1:2 while the pH is 
adjusted by lithium hydroxide, lithium carbonate, 
diethanolamine or triethanolamine to form the lithium, 
diethanolamine or triethanolamine of the tetratrquis dye 
expressed by the general formula (I) or their mixtures. 

Alternatively, the tetraquisazo dye described above can 
be obtained by the steps of dissolving a corresponding sodium 
salt in water, causing precipitation by hydrochloric acid or 
sulfuric acid, filtering the resulting free acid and adding 
lithium hydroxide, lithium carbonate, diethanolamine or 
triethanolamine to the wet cake of the resulting free acid. The 
salt obtained in this way is a novel salt that has not been 
described in the literature, and exhibits remarkably improved 
water solubility in comparison with the known sodium salt or 
potassium salt. 

The present invention provides an aqueous solution 
composition containing polyalkylene glycol together with the 
brown tetraquisazo dye as a novel salt. In the present 

3 
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invention, polyalkylene glycol may be added after the 
preparation of the aqueous solution of the tetraquisazo dye or 
the tetraquisazo dye may be dissolved after the aqueous solution 
of the glycol is prepared* Still alternatively, polyalkylene 
glycol may be added to a reaction solution during the formation 
process, such as a coupling reaction process, of the brown 
tetraquisazo dye as the novel salt described above. Needless 
to say, the resulting addition mixture may be diluted or 
concentrated appropriately in this case to a desired final dye 
concentration. 

Examples of the water-soluble polyalkylene glycol used 
in the present invention are polyethylene glycol and 
polypropylene glycol. These polyalkylene glycols preferably 
have a degree of polymerization of at least 3 and a molecular 
weight of not greater than about 2,000. It is interesting to 
note that dialkylene glycols such as diethylene glycol cannot 
achieve the effects of the present invention. These 
polyalkylene glycols are used preferably in an amount of 1 to 
40% of the weight of the dense aqueous solution as the final 
object, and is particularly preferable in an amount of 3 to 10wt% . 
When this condition is satisfied, it becomes possible to obtain 
a highly stable, high concentration aqueous solution 
composition . 

The dye aqueous solution according to the present 
invention can contain various additives known to those skilled 
in the art, whenever necessary. Examples of the additives 
include glycols such as ethylene glycol and diethylene glycol, 
polyhydric alcohols such as glycerol, alcohols such as 
isopropyl alcohol, water-soluble organic solvents such as 
dioxane, dimethylsulfoxide, formamide, dimethylacetoamide, 
dimethyl formamide, tetrahydrof uran and glycol mono a Iky 1 ether, 
acid amide compounds such as urea, alkylurea and s-caprolactam, 

4 
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aliphatic amines such as triethylamine, propanolamine and ethyl 
diethanolamine, various surfactants, de-foaming agents, and so 
forth. Such auxiliary additives are suitably selected by those 
skilled in the art in accordance with the final application of 
the dye aqueous solution. 

The brown trisazo dye dense aqueous solution according 
to the present invention is used for dyeing various natural or 
regenerated celluloses or cellulose derivatives such as acetyl 
cellulose, paper, cotton, silk, wool, polyamide fiber, leather 
and natural or synthetic polyamide materials to the brown color . 
Particularly when the brown tetraquisazo dye is of lithium 
tetrasulf onate in the present invention, the dye dense aqueous 
solution of the invention is particularly useful for dyeing the 
polyamide materials described above. 

The present invention will be hereinafter explained 
concretely with reference to examples. In the explanation, the 
term Mparts" represents "parts by weight". 
Example 1 : 

First, 49.0 parts of sodium naphthionate was dissolved 
in 400 parts of water. After 57.4 parts of 35& hydrochloric 
acid was added, a solution dissolving therein 140 parts of 
sodium sulfite in 40 parts of water at 20°C was added for 
diazonization by a known method. After this diazonization was 
complete, a diazonium salt of naphthionic acid precipitated was 
filtrated and 80 parts of the resulting cake was mixed with 41 . 9 
parts of Basic Brown 1 having the following formula, 100 parts 
of water, 20.0 parts of polyethylene glycol [MW400] and 20.0 
parts of urea to form a uniform slurry: 




5 
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Coupling was finished while the pH of the solution was 
adjusted to 8 at 10 °C by triethylamine . Next, the temperature 
was raised to 30°C and the whole amount was adjusted by water 
to 300 parts and small amounts of impurities were then removed 
to give a dense liquid composition. This composition contained 
27% of a dye in the form of a free acid and could be diluted 
in an arbitrary ratio. No change was observed at all when the 
composition was preserved for 6 months. In contrast, the prior 
art dye of the sodium salt could be dissolved at only 2% in water 
at 25°C and 5% at 80°C. 

When the composition described above was diluted with 
water and a pulp was continuously dyed by using the solution 
as a stock solution, a brown paper product was obtained. 
Dyeability of the resulting dyed product was extremely uniform 
and excellent. 
Use Example 1: 

0.1 parts of the dye solution composition obtained in 
Example 1 was put into 330 parts of a pulp solution of L.B.K.P. 
30 g/1 having a freeness of 25SR and was sufficiently stirred 
for 10 minutes. After 0.1 parts of a sizing agent was added, 
the mixture was further stirred for 10 minutes and 0.3 parts 
of aluminum sulfuric anhydride was added. Stirring was 
continued for 10 minutes and dyeing was performed. When 
paper-making was performed, brown sheets of paper having 
uniform dyeability was obtained. 
Example 2: 

A mixture of 200 parts of a wet cake containing 90 parts 
of a dye having the following formula and obtained by 
precipitating a dye of a sodium salt prepared by a known method 
by an acid, 17.5 parts of lithium hydroxide, 15 parts of 
polypropylene glycol (MW200) and 39 parts of water was heated 

6 
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to 40°C to give a uniform brown solution: 




NH 2 NHj S0 2 H 



After small amounts of insoluble residues were removed/ a dense 
solution composition was obtained. This composition contained 
36wt% of a dye in the form of a free acid. 

When the experiment was carried out in the same way as 
in Example 1, it was found that this composition could be diluted 
by cold water to an arbitrary proportion and no change was 
observed at all even after storage for six months. Separately, 
even when an equi-molar amount of diethylamine to lithium 
hydroxide was used, a high concentration high stability 
composition could be obtained similarly. 
Use Example 2: 

After chromium-tanned leather was washed with water for 
60 minutes and was mangled by a mangle roller to a mangling ratio 
of 100%, 20 parts of the leather were treated with 100 parts 
of water and 0 . 4 parts of sodiumbicarbonate for 5 minutes inside 
a drum. After washing with water for 20 minutes, the leather 
was dyed at 40 to 50°C for 30 minutes by a dyeing solution 
prepared by adding 0.2 parts of the dye solution composition 
obtained in Example 2 to 100 parts of water. Furthermore, 0.6 
parts of a stuffing agent was added, a stuffing treatment was 
carried out at 45 to 50°C for 30 minutes. 

Residual water in the dyeing drum was discarded and 100 
parts of water and 0.2 parts of 90% of formic acid were added 
afresh. After treatment at 40°C for 10 minutes, washing with 
water and drying were carried out. As a result, a brown dyed 
product of the chromium- tanned leather having uniform 
dyeability was obtained. 
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